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Summary

• What is TOPCAT?

• Why TOPCAT and heliophysics?

• Examples
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TOPCAT Overview

TOPCAT = Tool for OPerations on Catalogues And Tables

“Does what you want with tables”
Suitable for:

• Quick look at unfamilar data

• In-depth analysis

Features:

• Interactive visualisation

• Large datasets (millions of rows, hundreds of columns)

• I/O (external services, file formats)

• Calculations (expression language)

• (+ more ...)

• (+ command-line sibling STILTS)

Overall aim:

• Makes table manipulation easy,
so users can concentrate on doing science
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TOPCAT Context

Citations (NASA ADS)

History

• Developed more or less continuously since ∼2003

• Funded by numerous agencies/projects

• Associated with Virtual Observatory (VO) – early adopter of many VO standards

Development

• Platform: desktop pure Java (easy deployment)

• Development team: just me (easy project management)

• Open source, currently (L)GPL: https://github.com/Starlink/starjava/

• Short development cycle, encourage user involvement

Usage

• Cited by ∼1800 papers (2005ASPC..347...29T)

• Run from a few hundred unique IP addresses per day

• Mostly astronomers

▷ But some users in heliophysics, planetary science, others

• Typically source catalogues

▷ But other tables too: time series, event lists, simulations, SSOs, spectra, anything in a DB, ...
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Example

Identify and analyse members of Pleiades
open cluster using Gaia archive
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Why TOPCAT and Heliophysics?

TOPCAT: why heliophysics?

• Helio has lots of tables (mainly time series?)

• Some overlap of users with astronomy

• IVOA may adopt/recommend HAPI for time-series data in the VO

Heliophysics: why TOPCAT?

• TOPCAT will not replace existing helio tools

• But it provides some complementary features

▷ Different plot types (3D, corner plot, density maps, ...)

▷ Very large static tables

▷ Flexible calculations (expression language)

▷ File format conversions

▷ VO data access
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Features

TOPCAT capabilities specific to heliophysics data and services:

• HAPI service interface

• CDF file input

• FITS file I/O

• PDS4 file input

• TAP/EPN-TAP service interface

• TFCAT region display (partial)

• SAMP (interoperate with AutoPlot, AMDA, JHelioViewer, some web pages, ...)

TOPCAT capabilities relevant to heliophysics:

• Other file format I/O (VOTable, (E)CSV, ASCII, ...)

• Interactive visualisation, many options, linked views

• Multi-million row tables

• Column calculations (extensible expression language)

• Table data/metadata viewing and manipulation
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Heliophysics Example: Load

Load data from HAPI service
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Heliophysics Example: Data and Metadata

CDAWeb ISEE H0 FE data
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Heliophysics Example: Analysis

CDAWeb ISEE H0 FE data
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Conclusion

Summary

• TOPCAT is a powerful data analysis tool, established in astronomy

• It has some heliophysics-specific features ...

• ... maybe it should have some more?

• Please talk to me if you’re interested in using it with helio data

Downloads and full documentation:

http://www.starlink.ac.uk/topcat/

(including TOPCAT/HAPI intro video — extended version of this talk)

Support by email:

• on list: topcat-user@jiscmail.ac.uk

• in person: m.b.taylor@bristol.ac.uk

All questions and feedback welcome!
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